^ GLuib^l £j>Ij 

£VLl j- 4^o ^ ^ ^ 

5jh i < a ti j ^jji <jloL> 



^jx 4^iLu>Yl- 4-jUjJtJ l <i^ji\ i — > Vi +h* L^J \ j^llj 4xJjLlX! lIjLoIjJlII ^jL) 

6 JL^J 4 k c 7 < U 4 i< ^ LjJ 1 L )^J jrt i 11 (jX tlL-arj.il SjO*Vl fl t II L^Jx JLS ^JLsJI jj^lj 

Jij L^ oLj^JIj cdliS* < Up 1.x 4 xj LJl 4 -^j m i 3 ll ^Ll^oLjjJL L^j^Lox^ a ^ a <4Jj>^ju 

.4JL) JL^JI 4xjjjY1 

4-ulj^j djLgfejjj ^ Lill (jl^Vl (jL> j - 3 Ix-p (liLs&jVl 6 jla %a Sljl^JLL 4it VI 

. ^lx JSliu ^3 1 * J I ^jjIj ^J343 i&j'LaJl tllij tliL^bLjJI 4 a,L.Ja jl^j] 

£Lpl_lj ^Uj A Vi 4 J 0 Lm^J J^j 4 4-ju 1| j) 1 j Lqj . 4 LjJ JLixo jjl ^lg_-uVl txl 

JLu <J5L-1 j yjLi-vi jcJ 4^19 Oj-flJ! 4 jIju jx Iju Lla Lix^ jJ! 4Jl>^JU lliLl^oL^JI 
< jx jLjcjI 4_5cjLij ^jx 4^20 u^xJl <jx ^j^L>Vl ^JLxjlJI 4->jt jJ-»j *1950 


4»_pIajJI j^l-huVI :4jx^L-xyl ^ ixl l (j±j ^^jlU Jxt$aJI» ft^JLj JLxxl (j_x IuJcjJI IJLx (1) 

.4,i.i ^ *J1 loJL^jl j)j 4 -*«-m>^x L^xibi jjl «4< a 1 11 

-^754/^136) j^vJLI jx-*-> ^LxJI ^iulicJl {*£>■ Sjii ^ juxj <U_>jJL1 &Jla ^jL JjxJI (2) 

JjLlIj L 13 J 3 I 4jxJl*J1 4xL«j%J1 <ua kitljb ^JJ! ujx-ll 3 X 9 »^16 /j^IO 0 )xJl J1 (^775 /a158 

4oj^jl1I 4±>ji\ 4^1^- J^JL> frUlxi! 4 J ^b_> ^JJI jCJjxJl I^JbjljiJI ^x JljJL> (Jib 

.j»jJlaJI ^J)Lj (^x 4^M^.yl 
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t-JjAJI (JjJStjl U *LLaxjj l^JLcSuUul t— L>-J <^JjJlII 

■ (1) ^,lnJl if J A jl 

3*5-* ^Lal UjU JSlJU S^JAqXI ^yQJ^ajJI jl Jjiui ^j\JL4 ^ybjLfcJ JL§5 
djbtjL ^LaJI ^5 LJ jA-Xj U ^jl ^ <lL>jXI *JLa LbL^Lj-ll 

(jjuub 4 j u^i 

La bal e 3 I I Jlj Jl> LujX L^bLn Uai l- 5 ujlSu <jl Ja^cJL^Xl ^a 4Jl jjfe * JijVl JLulUt 
<*jMU 4- j a Ifc JI 45 t i 11 JL*J V LoJUlC SjbJUcJI jiSlsVl <# ^jXfcJ! g^llJ ^^LJI jU«XI 
ol j>3*aJ 4-AbjLAXI 4^S11 aJI ^ jLaiJI ^jl jJ^X .qL dM 1 11 L^aX> La ^jLc.j .^0 

Aristarque d6 ) gj^^Luj ._ K1 2 jllc Cj^jI 0 Ad' i_J^_> 

4 ^ ^Ijla 4JjJ |«J 1 jl>I (jl 4(^.3230 JI^j> ^*3 310 ^jl j_> jJ$) (Samos 

Jl L^l ^fj 4 ^jXjlI! ^jj Ij i ya <oja^vLu)Vl 4X>^Xl ^ 4 j lLl>jLs! l^il Lc^ 

} ^4-laJLc. Aj^lbi 


yjli 4£.£mu»^A \ jlaJ ^ <UlH 3) |^ < <jl^JjjqJ! <jlUL VjI CiJL^bg 4x. ^c^ji (l) 

>4jLjLj i a I t I lj i^LDI tJjscJi ^jlajJI <-*11 ail joJL& : JjVl c-JjcJ' 4<jlj^sJI 

A_u^JuIl 6JL>^J1 oLm j^_y 0 ■ Jul lj ^ J_Aj i_dlj-w>l 4 SLocJI Uj ^1 j <jUllt tj -} cil 

c^ J ^’ LV"* 4 * 4x^-<«o^JU aJ ui jjl V) *1997 tjjLLiJ - lIjJjAj 4^jLo^-ui Jl-la - eJ 1 Jux. 4 j 

:jC4-a»!>l£3l <*k£ 3 (Vouschkevitch) 

.Les mathematiques arabes, traduction de IC|aouiche et M.Cazenave^dit.Vrin, Paris, 1976 
4 fl 4m L4 dliJjLu ^-vb^>o ^j &3 ti_»lf4bLjJl ^cjjLj 3 oi-1-9 

3 dl 5 jL^- 2 > cXh-J i 4 *ju£j 2 <J^L%4 u^iJI ^ Ctl i^bL^JI yj ljg 

.25-9.(j40 k 2007-2006 4 jl».<oL^J 1 4.< , 1 iL yu\Ju 4duL<mjVl »-jIjV! 4 jJ& . 4 a jv \ a 11 

(2) A. KOYRE, les etapes de la cosmologie scientifiques, in : etudes d'histoire de la 
pensee scientifique, Gallimard, Paris, 1973, pp. 90-91. 

4Jl m aII 4-JLdlla JLXI 3l j M> (3) 

|oJjl!I JbJu> :4l %4 <4 jI nj jlalj ^laJLll 6 1 a <-ajI^> ( jbJLJ dilall |«JL& 4 jL_> JU^-1 

.22-14 4 1990 k^L 4jsVl <iu^\ 48 jjudl 


7 ^juJI 




^^UYl 4 ju^jJI Al>ji\ (jl 3A 4 j 7 ft t (ji u j js&j ^JlII t^jLLl! uUjULII 

lIjLa»aLmJU V3J J->I jUjLu 3! 4 J-Ujjjl fC-L*JI J^Lua Lj-<-cL> I 33.} ilu.t . l ^3 -IaJI jjjL (j -a 
.^*17 LJ3I ij 4 _L> jl^JI <LjuoJjlJ! &J3JLJI U, SjL-scJI 4 ju^jtil 4 jlc 1 *JI 


JS' JLall L_jjjtil 3X3 (-j^jl!I *i^->' jiUbJJ <jl JbJI 4jujlaj ujJJqJu j-aYi IJL43 

*4jljj JxL-muo fjJjJ! yj lj 4x9 JJ3 ^JJI Uj-^-Il ^ 4^18 o^JI (jX jl^sVl 

3 1 jI^jL 4_! ^4-mU JSLio 4J^ lLLI.3 4<LlLc. 4_o_jLm^J! 4^lua3cJI Lx l_ol> 4j 1 tldU-> 

l^Lo JS* jjitaj 3*0 4 ^jLm»jV 1 Jj .9 ^j-a Jjfcjl La ^Jl JL§ j-AL j*JuLj jjjs L 33! ^ La 

•Vji 


3I 7 x 1 / ^jJjlII 7ejjIj Jl_?tA 4 oj 1 JcjjLl!I^ Sjlauuui IJlA JJ L a 4.3 1 

.^JjlJI yjL 4 jL^ JJX <juo^Li«Vl 4 x»jJl]! <1>^JLI foJLftJ! ^cj jLi 13U* 


xjLs&jL (jlll aIoI JSL 3 ^LulII <jLfc Li JxLxJ (jt (jbuln? xJ ^uuLJI 3 J Jl& <jL (j3l i " 1 1.3 
|A^Vl ^3 ftjO-f 4 JLmuo t _ 3 ajJ .4 ^l£Lum^SU! 4u^M-u)V1 4-xjjJlJI SjtaJI a 3, l,t j 1 ^ljjL 3 X 4oJo£jj 

I4J (jLi <Jj>jil <jx \ )L^<iT <j?Jl <jula^JI ^IjL> \ 5j3^4^> ^3 




(1) R.RASHED, La notion de science occidental ; in: Entre arithmetique et algebre, les Belles 
Lettres, Paris, 1984, pp.302-318. 

. . . 4-ujJiJ 1 ^jIaJI ^j>L 4. cj~u>jja :,j joJLJJ Jj>l iJj* JjlpLLa (2) 

j L ^»D jJ-aLo) l£jJsu jLstij i-cij 4Jl j-x .1324-1305 idJliil pjJtll t^L^JI 

ijs. ( jaJL^JI pLo ^ L? c 3^ 7 i La Uoj) jn ‘v t j»19 Ojx!I jXnll 

.^3^ j5LJI 

^j-o 4ajJn Ji SjrLail ^jlx 4 l a. L f l 4-SjJti' J*v ^Tl ^JLtll 33 ^ 1JI3 4j^SLJI Joli^uil joJLt La LJlx (3) 

|C^li-L2uo d0j^ 3 tbj3 jf\i 3^ ^^Lli |*Jl*D ^-La JLaJl 33,^ 7 jji (jjo jaX^Jl { Js~ - * A U II3 U 1 1 

.Lix-Lauft ^ < ~ < xujJ 4 j^SuLI 1 

4 < a 40 3JL 3l j1 J.l l dil3 3A «.j*3ijtJI ^Jjb ^ ^jjjLscJI (j\l>-LJl JL J jLJ tt j ^JlII |«JiVl Jlj-nJI (j5-u 
-|a lxLI ^LJl ^Jjllil 4 xMf. i JL 4aj8^La»yl 4 _juj_*J1 4Jl>jJLI L^li-aiJ 3 JI 4uJjlqJ1 


— 7 jjjJI 
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£^-jt JL o Je j ft 


j-c ~ M i a ^ J-aI ^ 1$ 6 1^8 /a 2 <J (JiaJlmJU <-jjJl 1I JliX. ^jistJl) ^LauaVI ^ Ju JLiJ 

^jx. Sj- 4 oL»JL 1 j <Ljl ^ JI lLI^cjVI LflJx ^Jl 4 Jl»jJU ^3 4^16 /aIO O^iLJI j^ju> J] 

.4-UI^JtJl lZjLl^LjjJI TtJjli 


ujljLAYl LL^lAjI JL^Sfcj 4Jj>j-t*l 6^L> 4-tyljJb ^J-AJ <jl Ujjl IaJ 1 * i 1 c. < < < 

6JA .4JLa 4_)liJl^ j^. U 1 1 |C-Aj^aJ jJLtJL^ 0^4$ ^*4 *VjA ^jK* ^Jl 

<3? <1 >jJU uLULoJ aU 4_i_fi ^Lc. jj^xj ^JuC. 4< ^La O^Su Vt 4 _jl3cj ^jlIlajl?! 

(l ) £ 

4 L^jo 4_>1Jl]! 3 4 * cliL^I 4-Sj tall (C-^Ja J^-9 <J^ J3 -A-J <L9jJla ^jjJAL>* tJ^Lstj 

< * i -S c-l i I lZjVLs&jO ^Ji ^ rtT u_jL_io! <^jla ^jO Li iSIqa^u) jJ! 3 A 4ojq. jjJl 4 Aj » ^ It j^xli I I JlA 
.L^ Jt a 4-xjjjtil l^L^L^JI 3-^-* ^UbtiYl 3^9 j^>V! ^ i.44)3 *>^^1 


Mi 1 H ^j -4 a?<> j 11 IjA ^JlL. ^LjlJI 33 4/xi II I JLA Jj-ulaJ (j 3 J (J^IacjL-u) 

joLu^Lpi ^14 /a83 ^13 /a7 U-J^jLL Oj} A 7 i ij (J 3 / ^LjJl 1^; ^lJXLu>\ ^Jl 4 4rt l£vll 

LaL>jJ jJ! 4 jL*JI ^Js- c_ 9 ^jliII 03^ Cyz 1 iSla a P5 ^j La 3A3 .^ j mJjjVl (y£- 

^bLpi <ijjJLI (j-a <j*JjLiYl 


.j*13 /a 7 ^J^_9 4-L^uljLjSi JlsL-^bLyJI jAU^-A jj^aAJ .1 

^J^Vi JLjLj 1 JL 4 JI 4_9^jla pJuJI ^ Jb^f 4 4^um3jljV 1 JJ lo-^b L j^JJ cli^xii 

4-9jjla ^j-a < jSL^ij <3^ 4^710 /a92 4jl^c ( j^JjLiSU ^tyLo>yi ^iaJI juu 4^j-»Jt! JL^JLI Ijl^J 

> 1 7^31 jJ3Lj> f !^_- 44 4<ijJLJLl ^j-A 4 _xj VI 4i ^Lpl S jUU L^ JaIjliII |C-j 4 ii-iCJI 

o^bcil ^ l ji jljLC-S'1 4»jjIbJ^ 4_-u)JuL^JI ^Lac-d ^ 4 -^j>j\XI 4^L^oJ) 

^Lc. ^ajLaJI ^JJL^JI l-jI jju ^eJ^3 4 JL>1 j b„U u->i 4^ ,>^ 4-JjLflJLlj j_f5cJI < . lSlK^ ^ij-^JLl ^ 6 j_£jlJU 


41jJL> JJLc. 4 1 306 .^ys .r £>jl\ ...^l^jjl jcLlU ^jLj Jj>( JjLjLIa ^-L^a Jj-Aj (1) 

33 *^ 4 rt iiMtlrt (^LlI I 3 (^ n ^ 1 ^ l 5 v a _i 4 _L>^a 4 1^3! a JI ^gjj L» £yA 4 ju 9 ^i-i-«^i 4 mu^aJI ( 3 ^" 

JL5ei bjl 4^ (J^Lj Lslx 3C-440 ^ |C4-0JLl]l IJlSi . LqAJL>I ^^Lci (3^ 

.43..^ la IL jo^IoLjjI ^ jt^l jjjJL uif-^L^ 


7 jjulJI — 
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^LflUl ^tt 4 ^ ^ ^ j ^ 3 -Jl u^_JU V ^JlJI *(J$j-4i tJl f Lla ill 


^j^JjLiVl ^ !jjL-u) ^JLI! J 3 YI aJI ^LuaYI (jt-j lI^-HJJ 4 j^l>jJJLI (J^LajI lLILia 
lul->jJU ftj 3 j ^ 1 4 n £,%i <lr» <JLm«-a i^3 * 4.£„i„Ilj 4 jjjJlII 4Jl 1JI <jl£ L^J ^o^LuiVl jr7 nil Juu 
^JjlIIj ^ \ oJJb Vl 1 jlu . > A^wtl ^^LujY! L^Jx ^uju (J\J 1 Jxl^xlL (jy<i 1 hi.U 

^o->j-JI Jux JL-^X ^ ^U^-aVt 4 J 3 JLLI j_aY1 l_ ilxll,^uil JUU VI ^ JU> j£2Ju 4 i ^L^JI 

cIju ( r 976/ui366- f 961/^350) ^SUJI 4 J 4 I 3 ( r 961 /uk350- r 912 /_a 300) ^Ul 

uUL^LjJL I^C? A I jA S >Lj'a frU^ail j^Icu 

.^jJjljVL JjLl-^Ij^II ?ujLj ^j_X l1)Lo tjJjLg L-^S JL-5ei l-jlJl^ &JLX. JL^cJ! 4 JLxiJea-i 

4 1 mi I JiVl llL^L^JJ l-juL^JI fi Jla jj3*jI jjJI ^AXtl ( j J t JjUUJ 0 I 3 VI (jl Jii 4il juixl^ 
ju L^j-jujqJlII >_ 4|C^Mkxil o^j 3 -U c- V^J <j^SLaJ! jjj^SjJL! ULS 3 0 i ** 3 1> (JjJj 3 




^JjlAI *LoJLc jtyLi (^U. |C-fiaJ *j£Sl S ^3 ^ JjVl <Xj-*JeJU 

*(f1182/^578<u) JIjSLiu .(f1012/j*403*) ^>JI ch * 

} 1202/a 599 jij) ^^aJJ {j^-alJLU 4oJbj *(^1095 /a488i 1>) ^ju^til 43 j->$ 


. < j^ * 1985 * d . 1 U II jt \ t jLljJI &L^» *|OyaVl ul a ilr> . j ^p^JjLiVl jlcU* (J 3 JL; (l) 

L^IaI J Li jl ix |ci ^ja <JL> jLaJI ^jLa^JI jJJj :1 56-1 55 

JJjIa J-c-t L^l ^Lc ^U >>1 ^§3 <Ailot4 4 ftjtoLfl uUm^JlIo J_>_ 3 £ 4jI V] 4 <j ^LlLcVL 

l^tll^l (jl ,J] 4j&d\ ^jA <JlsLc. jJLJ3 i Js~ <Jji .j^SlUL 4 aIaHa (j^JjjVl Jlut^ ij *<-l43j 

L^Ul ^^vaj V L^a ji J-U j ^Jl£. UjLoJ^ {ya> (jyul 4-Uo ^ pj^oJ^JLI 

*4 <?n 1L I^La! JL^C JL 3 U 3 <-u»l ^ui 1^9 Jllil jIs^J ^jl Jl 4 4jJJI (oJlCj <JU^iiJl |dxJ VI 

.j^La^tJl SjUy ^ 5 !*] I u-JLaJ |c^u ^4Jl 33 ^ 

iJaUJU 41 sla 4 (4-uj_> 4 _mj Ij j) jkl 5 3 ji9 I U 4 1 ^ M^yi j uU^bLpJI ;„um (2) 

.195-190.^ *1996 *50 jjbJl *( 4 ^iUUl 6 ^ 33 ) 

LlA 6 j^JlI ^LiU ^Lao-U V Lfljft LAj_*X 3 ujlZS31 oJlJ ^>LaL*i) i^> jlajl (3) 
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pLg-<*I ^Ij 3 c^LujV j< 1 I &JLa ^Js. jj.Lo/i % j La SjIx LitU^oL^Jl ^-j^a jl <^4-> 

{C^aLs&jI <^jJL 4 jV tlUj p^ifj^J j 5 j-£n Jl ftLstlYl j-C y^l JjUOJ! 03 J jC^LflJj^aj 

Jjb-phL^ Ip l^laLu jjl 4 -aj^JLaJl j\A* bJ ^ 4 > 4 Uluj j^SLflJl 

j-j^ p L aSls t Jlj pLaLVI ^1 iiito :Laa jLili^ jisljJI ^ L&j^_-u>L9 «<juLUI <x^aj%XI Lai 

.^juJjuVl JxLsaJ |C-aVl 1— >1 a 4 -jIi^3 / 4 JjsJu> 

v t < 1^ 11 jV- <j£v^ojjJl jjl c-jLlSu UjJL j pi ai^Yl 1 Tt^aj ^yJI J3YI ^Lx-juu^ciL tjl t\\ 
ejLl^ lj_A :JL) a » 3 4JLJU jA ^j-bjJLit 4JLa jJLa ^ £^4_A jJLJI -4-jc^-La ^^Lc. <J1 jjLu» JL3 <JJjj>Vl 

/ ^ 4jLul1I Jj^Ij |C^ljj>3 |C^LaJLc3 jj^JjLjVl pL^ii a L ul a > ■ 

:4_JLlII ^j^Lp^JcJL J^oJu l-jlISJI jA 4 x^aj*-U £>JlA jl j » L oa Jtili ^ji ^ 

<jl u.<> 4 jj^jLi ^1 aJL&l i 4 - 1*01 j_a <X.j-^jLU 6 JL-A ^3 <J->L ^jsL^JL L a 7 A VI -1 

. jjujL%il c-j l p a U Lm>LmI L^jlS 

j-A 4JLoj^L 1 jSJLu» jjJLJl j\_>jjJllj Jl 6 -?' jjJJl jjU ^oL^JI ^J_>> ”2 

.4-ju^jJI 4jlU1 3 1 t^jibjIjjJL jjdiJLJuIi I 

j^a-^bUpl LmjLuj ■ |Ci^3 t< t <T<ll ftJLfc Ij^J jjL>jjJll pVj-a I3 ^alx jju^oLp JLs&j ^ -3 

4j-u>';-l.-ili JLtcj V 3 .<^>L jjl^ j-i j-OJ^il^ 4 JLum! jj jA->- y J I Juut^ 4 ^yi ^ I a 1 1 I 

-Lia_)l 1^3 lj^3 jjl^ (JjuiL jjl^ 4->L jjK* (^isL^JI (Jl^JI <A-uiIaj <— S^JtJ jjjJI 

4(^L-gJj_sSl jxL ^3 Jj3tL> jjl j-a Lu)Lu>( jjSLu l^L Ills jJI 4juHjt 4xj^ a.^L I Lai 

La La^< L pAj L (^Ilj iLu»Lu>l ^ I °\ jj^Su c53 ^ ^tS-^ 

|C^L>I_> l_9j-jl3 jjJLSI pLlLs^LI ^jjLlII ^JSt, (^l-«Lu^ 1 (J_^JL> j_i! l-jLl^ j_a < ^0 jJlJI jl 
jxL^o L_jLiS" <j11JLj ^_5u_>3 .pL_lL>I |^p-l lLl-ju> j_a ju. ^L^JLl ^ 3— I J-S I &3 t^L—pbL^JJ 


4 4 a->- I lls VI ^juijjjJI 4 L^Ui il^IoLajl^ L ^ I^j i^a^Ljyl t-jjjLlt ^ |C->lj<JI <uLl^ t ^ jloj&a 
. jii^l^a 4jUj>1 ujLVI 4aJ^ i ^^jslaJI 4jcaL>- 1 4 42002j_ijj£l 4^jljJI (j*«;Xll 

.1985 «4jllil 4 » <LvJI 4 * ^JLfco^JI 4 -mi ^ 3 ^ lJIj I j^uj. \ a 4 Ju jl^d j t,a r*5 (1 ) 

1 . L y=> t1966 » Sj-^LSJI *4^>^iJlj 4 fljlLlU 4 j^ ^nU jl jjl « JLiVt pLoJLc «(^vaj-aJI ^jjl JlJjJI Jjt (2) 


7 jjlslII - Ax^ljll 






^jjl jljl>^JI 4jl u!l^> -Cj\i |oAjLjlcIj (jAi ^jLal ^JJI ■ > ^ >^1 1 t-jLiSUl 

jax. .jj^JjjYl Sjj 3 -> ^ 4-cjj-SJI ^3 1 ».U ^jjLdl 3-43 j»Lc. jllsl ^ ll I <^ 1^-11 ^jjLlI ^Lj^s ^ jJ_j 
4-jL*L4^ L^C £>' ^J| 4 jfl <^JL JLtUo L^ (j\Jl 4 <jjl n <u Li-A jfl 3 _§l <j-I 

(— i-Sj 4j\j£ i j r A bjJLS JlLc U rt ^ > fl fl I jm Jj ((^vbj-oJl ^jLj jc^J 111 1a ^ jJi J 3 VI 4X3AJfcJtl 

! ^ 3 _oj lLlx_>- < IjjJ 1 4 j^- 4 ^L*-d JLiX 

4 - 5 e-pc-^ 33 -i 4x-**-laJl t , 1 IV\j ^3 j^uiJu dj I J_^Vl ( j-o .ilj_9l UlA LuLoj ^3 

3— j I (•«•) i— ^L^>3 ^ ilailL O -6 2^3 ^■■■^■^ I— O - ® ^3 3^“^ ^ *-t-2 4 -jljlS^ 

j-oLc 3_jl U;jL>LtJl 4 \n Mi *ij-ui Jj 5 iI ijA (•••• ) -J3J ^3jJki.i ^jiLajJl (jj i^juilj^! 

JLl jm <jj . 1,jX JUj 3-^3 (...) ^Ijxtil lH **' JLa^l 4 JJLj jJJLail jdldYl i yj 

f- *^ 3 «d 4 Jl^^L 4 m% j)us 3^ 43-A ja lx 3 J 1 La I3 t ^3.?t.Jl l!»K^> 3 dJ^LsVl 4 Jul-^ jo-fr-g. 1 c. I 

(1)11 

(0UI3 i^i jtn 11 joJjlUj 4jLl»JI 3 J)UuJtl jcJjlJ ^3*^ ^J-Ojjd (jvoL^JI fcJjJl ^ 

L ^j\Jul i^>Lc.\ 4 — jMj jl_Lc MxJ -3 i— a. 2 Lj ,jl IJla ^j-a ^3^ ^ II ^ ^3,1] < 3 jl 

. 4 _>L ^jI 3_a Lc-d dJli]l3 03-A ^Llxo ^ jux L443 1 1 r -^ 1^ 

.^1085/^478 4_Lx« 4 JL 93 (jij> Jl ^1081/^474 4io ^ 2 ^t> dLLo 3 Jt ^ 3-4 

dLl jlL>3_a u^3jU^ Lo-a 1 a - 4iT^l i JLg^L-u>Vl £>La-Mj L-^L; LlifT uxJl 

^jX ^okJ l_)Ll^ (-XjJIj Jl m (3 Jl!I o ,U jA-lSU 1 ^^ciaJI jjy 4 ^-moJI 6X^3 i 4 -La Sj\ 

• 4 _Jx 4 x^LmJI 4-u^bij^Jl i-ju 53 l 


.181-180.^-3 . ^UJ! 2^il ...^Vl udL (1) 
(2) A. DJEBBAR Deux mathematiciens peu connus de I'Espagne du Xle: al-Mu'taman et Ibn 
Sayyid, Colloque International sur M les mathematiques autour de la Mediterranee jusqu'au 
XVIIe siecle " Marseille-Luminy , 16-21 Avril 1984, in: Folkerts et j.P.Hogendijk (edit.) Vestigia 
Mathematica , Studies in medieval and early modern mathematics in honour of H.L.L.Busard, 
Amsterdam-Atlanta, GA 1993, pp.79-91. 

4 t_ijAJl jjx ^3-Uil : (j « l-jjJLII £ U3 ^j-LSJ-oJLI * jkj-> JUj>I 

.42 22. (J o d990 < 3 J t4 - a5lxJI lju (LjLujIjjJ^ 3 ^aj%jJIo 4^j>yLlJ 4 LlL3 3 JI 
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- 7 jjjlII 




£L\ 




£— a 4— w .iljLxVi 4 _j^Lj ^ < j4>i \ ii 1 °i V 4^Vl u-jL-lSU <ju-^aLjJl foUtl ^ ^ ^ 

5j» ■ <] 1 J c-) U^^jaX 4 ^ t ( J-<J t JL jt V ,1 1 ^jlc 4_JL>^Ul 4-aiLjj^jJI 4,i 1 4 *r> L^J 1 ujL^aLi^lJLI 

CjUaLmJLI dllj-^3 4 qoj) a i tin < \ mu y 1 1^ l I> j-^V 1j t (jp J>< 4J 

u-ui£jj-vJ I 3 J-Jbcli I Ljll£^ 4 4-jl>7 U j|j_ cYl ^ ij— 2 cLljU <JL^ 4j_9 j.JLU 4_ju>jJl1! 

4 i_jLi£UI IJu& 4_jjJiJ! 4 jl^LJI S^UU &Jl& J-J-stj ^jt ^^u-I Ll ^ jl jpjx 

> n if \ \ 1 1 <j-A *ljLu! *— t j-mj-1 cltVlJi 4 5j_C ^jLj> Jla_> 1^ <jJL I JLL»-jJfc ^j-o JS* 4 j ^1_9 ^JlII JajiJI 
uLcL^o LJL§ (jjl SjAJ>V'i 4-U-5tJl JliX ‘ n a 1 Jj 4^j^4uiJl Oj-^l (jx Ll^LaiLcoJI JLflX ^iUI 

♦(^5 (jxJJ)JU ^-4^ 

3jJl 1 a |cJjlJI ^ 4lSjL4u A J-A ^-(j-3 ^j^jslydVl <j_J j«A Lc 1 Lot^ 

. ^JYI jC.,1 % H3 ^%-i jln Jl |qJjJL 4jLLaJ!j J^InllJ |cJju 

4 Q^ li-A 4-aLlC I t—O-Ji-J 4 ^jJcU *JI Jjfc 4 J— >*l ^ULAJ 

^ ^ *4jlLc 4J 4 ^ U I I J 4X^-A»^JU ( J < 4 4 Jlj9 ^>0 ^fT Jo |cJ diljj 

:4j^j JjVj JM^* ^j-4 4 IjLA Jx ujLfcjyL ujut?ej <jl ^jSwAJ 

Jx LloLujI JL9 ^ o' J US J U oVI 4 n mi T^yjl ^lj_>Vl -1 

tjjj-xVl 4 -^Icu3 4 4_-uj JJi^JI jj4x 6^1 <n isi LjJ j «m rtj La 3-A5 Cilx ^bL^JI In i 11 ujljLcJI 

.^jiajjj-aJI |cJxj 4 -LLoJLIj ji.^JJ 4-U.i iJj 

|4juu ^^L«»Y1 ujlj^JI ^ ^ 4 JLa5u-4dV1 ujLi^ ^ 4-oj^L 4JLm/uo jJIjla -2 

4jJ lLulj> 4 ( J}LlLoJI (Jx LlK JLclxl Jj 46 jL»J! lLUJu Jj) jS\ l_jI^_jI J1 4jLl^ 

(PHOGENDIKJ ; Discovery of an 11th centuiy geometrical compilation : The Istikmal of Yusuf 
al-Mu'taman Ibn Hud, King of Saragossa, Historia Mathematica , n°13 (1986). 

).P HOGENDIK), le roi geometre al-Mu'taman Ibn Hud et son livre de la perfection (Kitab al- 
Istikmal) , Alger, 1986. Paru dans les actes du colloque , Alger, LaMaison des Livres, 1988, pp.51-66. 
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(i ) * * 

|C>S[il ^lL) 3 a 3-A l^J ^gLjcJI ^JlscJI jjl^lj-Ixi ^Jl£- 4 -aauo-> 4 -a -m /Si 

4 - 9 -^j <L 2 jJla 03-L>L-H ~ l *v j j<J jUJlIj »<LLuJl jjJ+g wjLlSUl > fl^i Kl LaJJX -3 
2 LJjb ^ pt) a tjX I L^J] U 7 j La iLLx jj-a I ^IjUi 4 _sLl^ wiuJU 3_a 4 _^bjX 3 qAjJ-XI 
^•1 yu Jjlij-uj jJLc^VI ,jl^jju l_jLi^ 4 -dLLI^l ^u XslssJI 4 _>l j^x 

^3-A ^j-j ^yaJJy aJj JLa£uLutVl ol_^ 4 xLl-*o 4 _l 3 .ilxl ^JlII^ 4 j» 14 /Lft 8 J <ji>Lx ^JlJI 

/j q ^ lj IJm 3L3U*} i j_jl <-jL 5 T jjl lILL k <JLa£l ^jilnT ^ S <jl ^3-J ^- 3 -I^a (j^ <— 9 j-*^ ^XJI 

:^L La- 4-9 4 _Lo IxOjjL-o ^Jl JLa 5 j L.M)Yl ._jLi£" <La J_ 5 _a 
^ La Jx <juJUoJi^ <LuLtjYl L^mJj J^jJ-^ajJ^ aL-u)Vl j^r\ T La^tX t^j-aJjJll J3XJ 

Jj>Ljl 11 ^ jiLJi Jj-^Vl 4 -> 3 -!l < Ji£’ J-cjlX L^-a ^j-bjJiJl ^jLs Jl 4 JLLJI l _ im szj <-JLc 
Aa ai.* II ^-3 V|3 A 1 1 a * \\ ^^-9 1 1 < 1 1 rt i J^JjLu <J>JI aL-a>Yl jaXaJ ^3 (Jj>Vl3 

£ol_Xl 3-^ ^^-2t-a ^JLJtil "if L&X^- 9 l ^y*\ x ) 3 I A ..1 4 A La <-— <— m, <—^- 3 1^X3 4^30 ol$ c ^3 
4J3VI £34^3X1 J] ^JVI J) 1 L a c-£j <«n 7 3 ^Laljtil J3-aVl jc-mjL 3-a ^LaJ^ ^^JVl 

L^a J ^> i ll ^3-4^3^ La3 4 U a^l tj - H LU 3 J ^l jl |«-S 3 l L^X3_^o3-a VI3 

. uj L^gtJ 1 ^>^13 1 >*» ^^ 3 1 

^1x34^3X1 ^3^ *J (JJIjLXLj ^J-lS 3J3 4|cXjiJL Loja 4*9 _La _9 . 4 -jiJtaXLJl ^_S 

j-^ 3 -a IJ-A ^ 34-15 *La*Jtloi 3 L- 9 j-MaJ^ 33 XtjJl JJLa 4 A al 7 >a L^x 4 JL>IJI .^L^Vl ^ 

.^cjXjlII 3-A3 (JLsu <Ill 3 M>-Ij ^ljtlil (3^ q LI3 .l^Lu l^LLVI 

4 <JJj-i>Yi 3 A 1 ^ Vl ^J-i-L-uj ^^Lc La^lx 3 4^4 i i rt^.ll ^ (J -4 c 5 » 3 - 9 ^ 1 »ii l Ll L«^i j I3 

. ^ 4 j ^Lul]I 


(1) ].P. HOGENDIJK, le roi geometre al-Mu’taman Ibn Hud et son influence au Maghreb ....op.cit, 

p.56. 

:c> ^ (2) 

A.DJEBBAR. La redaction de l lstikmal d'al-Mu'taman (Xle s.) pat Ibn Sartaq un 
mathematicien des Xllle-XIVe siecles, HISTORIA MATHEMATICA, n°24 (1997), pp.185-192. 


273 


-7jjXI 


JLaJfaa 


jisu j 4 -uJjlJI 4ijjJJ jjU LlI. 3.1 ^j^licJi L ‘>j\ j-sLUj 4a Jl 3J»I fcjLA l yc. o' bO)l 3J 
o' J -i ‘j— h^L*JL 1 ^JiiU L<k^-4-^-9 ulAj V iSj ItxlN o' *4-xLaX3 4-jJaJ JJ ^ut-aJu 

.j U jft jU o Yl 4_IU£ ^jL-io'Vl 4 _j o' ^ 30 -J' j-A jj,j ^ « II 

3' 4_L>I 3! 4_L>I_C 4-^ 1 1 4 j I 4-j^Lo SjLjLs Jj ^jL-uJ VI 4 _j j* 3 j-j 1— « 3— 4 

.4»IjLa jjL>JjJ jL^a-LS Vi 3 ' 1 4 -mj 3 j |Cj^j 5 xl ( jja 'j^uJ t— jlaJl fC -1 * ij 0 ^ 4 4_»3o-^*' 

OjU-^LJI jLf-jr x. jm uijjjj * ^js\ ^i,4 ^ 3-^ o' ^^'33 

' l “.*L<.jt 4 <^> L-uLmj! 4 X h.U4t 1 4 AAL i^J^3 4 t^jLft^LJ' 4-9jJlU ^yA 4jIjLI! 3 JfcxJ £^JU ^-^xxJ 4j La 

xxj Jj-2 O - ^ 6 33 4^ 

^j-w-x-c I £403 4.5 ^ ' Oj-a O"? o ^ ^ i ^ 4^_>3 0^-3 ' 4 ^j> 3 L - JL ^^ L l 5 0-^3 -^ ^ ^jLjJ 

4Ju jJU 4 j^ 4 xJl 1 j ^ 1 - 4 ^ 3 ' o' ^ j -LJ L^ L* 1 Qj O^ fcJL>Oj>* 4—JXJ JuL ft 

O^-f La ^jl -^3 0^1' kj-jJLseJl 4JOu> JL LA Qa^ x 1 u_>Ll^ t — Q- lJLLj 4.J |cJ L^Jl ^a7 n (^01 

Lij^-a 4 o.^lJ J uVl 4 _Ju jJJ L ^3 Oj_S^X ^ ; 1 r Oj I 3J — u: ^^3 1 * 10967-^4903 087 /«a 480 

jj^jLoJl L^_Ll> I Ox ,t •> LJ jj-Slzil jL^a-J 1 3 4jvS 1 xx xJ ti 1 Oj L^^ I 3 JL ' £ 'o - ^ £y* 

4-Oui " j ++J\" ja-wl x-^-jJ! o^jji' 4 _Jjl jJLl ^JlII Le Cid Rodrigo Diazj>3 V 0JU (ijjji! 
JLxuxuJI LkJSjL^x— i O' ci— f-^ ^j-w-loOVl |a^J3 — Jl ix 03 In ,1 1 jJ» ' 4 -_La L^xjLii |C-j 4^1 085 /_a 478 
.(^->1 3 ^a 03^ } LJ> ' L^s Ia^1jlUx»1 0^' 4 j.mJ' 0^3 ^ 1099 /a 493 4 Jlx*> ^3-S o' ci) 

u-xLxJli ^tln j V 4 _lL*_> ^jiJ '3 ^J-L^JU L^-9 ^JjOL- u>' I— S 3 j_LaJ' jjA ^Jui o*^| 

4 x ,uj>jll^J' x < 3jljjl> 3^'j-B ^ jJ-tvLj Oo-jt^ .^joa 3 j_j jjJtJI 4.7 , ^jlla 0 a ^ y <_ jLi^ 
4 4 3U LLL Sjj'aJI l_j 3 j_JI ^Jj>\ ^ J_L9 LaAJL>' -1^ 3.3 Qj J-xa-Lll L^O 3 Lu O o <^U> ,4_dx 4-3 jLxxJI 
Jl IJla jluoj 0-^' (J- 4 -^ ^U^-J Lh^ <— 233-*^' x— S3 L aJ 1 03-^ o^ JI0JI3 

1 J J-t 4^3 ^J' 4jLLx^ 4 J Oj JO tJ' i 3 MiKW 'JLa 033! 4Jl OiJj *JuVl 


4 iK 4 Jl3sjo 4 4_>L OfV jjxJLxJ,! JLuoj Of O^J' O j -X 4jL1 4JL3-4 4 (3>L»-I' OjoJ^ jLx-> (l) 

460-149 t 1986 *8 4^13^ 40 L 4 OVI ^3-1jl]I3 cjIjiVI 
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... J <Zj \ j. tic * Lp I te-ijIj 


IJLa 4j ggJJi J^jJLl 4-<u.fl II >i^fK TnU l^jollo <j-o jcA^JLj 4lLx«jJl (j^uxj ujul> 

j ijL Cj Usjjjjfcl I ujL£ L^a J9VI |C> fl 11 4^3^° J-*-> ■ l ^ ^ .^^oJJl^JU 

^vblj^JI jlJlS_i1I LujL-ujI ^jjju Ji .t_>Li£Ul 1 JL& ^Lc. ^ * i * ^ ^ u-a jl 

£>J__9 <j_j AjljLj J-S” Uoj)^r> >■ A-ojlj^JlJ! t-jU ml 11 4j>jjU» U jJo-ilLi JjJjLLU jjJLJLl 

l— > 1 . i < ^r.jJLl 4 —ujIjJj 1 — o>Lu>l ^^Jljlla- 3 (j_ji 4 j j^AjI L^o ^JlJ! ^LlII fQ_MuaJI Lei 

. <jj) I aJL I 3 4j^llli 

^JlII ^11 /-A 5 (j^-flJl ^ 4 jjVs \ II ^UoJ-L^i 4 7 * L ^JLH J-jl 3^J1 j-^7 mlII 4JL-o ^J l £>Jl& tjfe-u 
jy& 4_>L> ,jjl <jl Jj Aj <jl I <i ji 1 C. ^fl_i_j^ .^-yJjLjVl ^ jLuuaij 4 jlq.1i *.ll lIj L-xaj Ij Jl) I Jit l.JLxi 1 <j^»3 ^-4 

iilJJLS’ joJlaI <jU 4 . ^ ju jU It 4 jLjLx£^ a) Uoj) ^ -> l - ^ j) ^ 1 ^ j j_a j->V 1 

5JLjJL> f LlA.' 1 „_3 U» I 4jl S^U>Vl fiJuA Jl^slj J^JLj lLul> i 4 -mj i i H rt 11 jcJx^ ^Oju^jjjJtb 

jJL^cXI ^ J-ir^ j_stjl Lcj j_xx^ ^Lc. 4Jl 3 JL 1 J Lq£^ 4 JLl^ui 4Jta_Jo 4_» £ L>- La 

( 2 ) 

43jLAiJH Jb (Jx, 

(jl (JjLj LuJ] L 05 4 <JUjl^jo 4 j>L (jjV 4 ^JU^JI 4 ^LmJU \ a I ~> joJ Is ^Jl e- 

I J..A jj^U i 4u_^> J_L^JI (QjJkl 4 j! lLul> iLmLo)! JjjLslS ^_A A-i 1 LjJ I ^a 4 _LsIjU 

j— iAJLx-to (jbalj—Jl (jbj (J^ufia-jilJI jLLsj ^ 4J^f JjV! 4j>jjJL L LaLaJuStl ^Lc-LiYl 

£( b 5 uJl ujUuuj Jajl) l^.'a l^ 2 L»l 4i-ui JLL^il jryi U\Jl 


( 1 ) A.DJEBBAR, Deux mathematiciens peu connus de I'Espagne musulmane, op.cit, 84 - 91 . 

^UVI JJ AiiLujjiajl 

jljJi- <oj^jLLI j_Ajl 1I jl J iiljjju- <il_oiJl jlj 4 4->Lj (jj j £ J 4lA^kJA JjLjrfjj fc^^ixll (j^jdl JLoJ> 

. 96 - 88 .^ 41983 

* j AiiLlII <lJL 44 ;j jiajl 

^IjJI- 4^1-11 j iAt rtl jl j kuii » 4-fll ii t ll jl^ 4^>L 4ji A Jj L«jj ■ IaJI ^jjJI JLc«> 

. 96 - 88.^4 1983 


(2) 

( 3 ) 


ir^yi - 7 jjuJI 





4i — Sj, ,i I SjLjVI &Jl A 3 -^ 1 ^j^Lqji La |C _3 3 ^ J~~^ 

^cJjlJI l_jL 3 J-> JLj 3' 4 _JajlJI 3L Ij ,.< 7 > a 4 ^h < H ^j-C 4 -JLajlJ 1 4 _-u>< Jll^jl J> j aj i > 

. (1> ^3 

u_9j-^ 5 &L&JI ^Lat 03^* .<L>L) 3^3 JL < ,a * 3.1 ;la 4 jL 3^**^ ‘-LJj-ij 

3^ 3^ 3^ JjL > < % (JL^a 11 ^Jl 4 3*^' ^o^yl 3 eJL«> I ^_Lfj 9 JllJJ L> L 1 ^ 

3L LjJl 9 3jJl!I <Jl^^ajxa3 3-J <J -<_9 3-a fbu&^L 3 j)-k* ^ 3^-LlJ 3j) j |ca& 

.^L^fL 4 _ 3 o 4 _AL>*jA {C-ffaJt^jA 

j-j*i 3 JJl i*' (^1 007/-a398 .£j) 2lcJu^_a Li 5 q JL>lj ^i^AJ JLix. v a n > .mi 

J-* 1 . JXs I 4 Jl L ?^~5 La>J_*JI 3 Jj 4 J^ (^L. j_£>j 3 “^ J^fLaiJ 3 _jl JLiA Albina 4 -c-> jJ 4 J 

. cmLmacI^ 

~L flJ 3^ 3^ Cj^LoLlI,! 3 LUS* - ^wJjjVi jlc.L*a uu«p> - ^Lx^wti^ < -jJ.^ <Lu1_j ^_> 3-° 
^IjL-^bL^Jl 3A Lj-L7.ll i-ajLcJL laIaJ^U <JaJj-ll! 3^-LaL^ (J-f-^ 3^ iJaaJLmA 

4 uuLm^j^J 1 JL£. I ^_aJl 30 ^laj^j Lii 1*01 3 a » A-L^aLl ' JlA^ .L^a 4 -ojjaJ^ 4 mj L?cJl ] 1 «JjVL?tJL I 3 

( 4 ) 

6JL_»JL>> 4_C-L_-^3 3_fc. fcjjLj-C. 1 fSv 1 Q Lj L 3 ” jjAtA-1 1 JL- 3 C-J L <3 . ^^XcaJI 1 ^ n ^ < In 


4 JLc.LaJ^ w-iJlLa-L! 3® 3 <— LiJ^.. -Jb-AJ (1) 

L^: 3I3 ll$ .■‘U-hoLj 4 aLla (j 4 l L^ > 3® ^ Sj^_> 3-4 jja! 3^ , —H!r > 3° 33^ j -4 * ^JL_5 .SjLtijlj 

‘ — . 1 Ut- 4 - 1,1 6 JL 4 3^L^ ^ iJA i-^ 3L 3^ ALfc 1 ** < i 4 ^sLa 4 ^u; J ll ^JI LL-C.1 uLul^b *o^' ^A 4 
."^LcA^ Lp^lsij 4 -^JL^J' 35J-> tlUjJ aJLLc <Ji& 4 _Lgj> 4 JaLAJ 1 ftJLLc. 305 

95 .jO i^LLt 

<jL> 3c. 4 13 ti 4(^1 004 /L 395 ) JIjV^ ^Jsau^-sti) ^ j^-s 3^ L* ( 2 ) 

* 3 Li^ ,1966 ajaLJI 4 4_c_>3-^b * a < 4j^aJU jlaJt ,4 1 »aJI ujL 3 (^1008/-4399 ) j -45 

ilijul 4 JjVI JaL^ Jj-S 34 ^4AiJLl ^jjLJl LjjJ X->3 J- 9 J 4 .1 371 :4-a->jU^ fttJj 4623.^^0 

.^1008/a 399 4JAj 4 _llLI 1 ^Vjji 3-® 33 Lb 3-^i *■ - j -± J> » 6^>L.l 

* 1 * 1 1 rt . L» ^ L> ;3 LIjl^ 4_lc 

. 259-257 *1963 4 <UlUI ^uOJ! .u^ 

. 623 .^ 43IUI (C-maJI 43 UJI £»jJU 4^1 ^ ( 3 ) 

.169 .^^<3 k 3fL<fcJI ^>jJL! Ait 3 4 In ( 4 ) 


7 jjlaJI -i^ii 





... ^a^LJVl •— ijjkJI ^ wil* 4<aLpl 


4dL-ujjL9 *U >3, ILo j J 1 4S\j* iJi-A 4x9 JLgJxl 3J1JI <1)1 Jux 

(jjJjJtJI jXj^Lzil ^1 ^jlaJl jjjlljl i <a-5 ^l_9 t 4_^Ljjo3 4^*4 jlA3 

liLLsj o^LstiL H*Ju 4-«5 L— «jI> 9 L^bjLs 33-^ 31) <juJ^u JjLqj.UJLI 

^jjl^_ 5 tjl ul^ fc( joJji-)Vl J^>Jil 3"^ 03^2 L-CUJ <-j! (t jdSjkAj LJ * . y j (^jO 

^ ^>1 l5-iJl Sj-jQ u-Jj-JlJl 4 __jl 9 ,J-OJLl_-ool ^JlJI JLJLfrJI u-)l MJ. SBJ ^3— Jj ^ ^ (3 J^-*J3fcJI 

(2) _ - < 

. SjbJjJtil <juLopOcJI A^lJl 6 JJi ^JSLmJ fQo&Lou 03^ X5 3-5 (J^^l 4 l_jLmX*J - 

J^CJ Lo-uLmj 1 i <jfeju 4 oJjL> AoiiJjJl ^ Jgki j jaJL 1 <Q.t->^v6 3I 4J3-5 3-db LmLmI Lui LLc-^; Lo 

4_1Ll4U* 3^3 4jUjJl]I 42uJLqJJ 4oX^y-LyJl 3 1 <jujJLI p I 3 _-uj SLu^JI ^ <Jl_sLiJl 

Ll^* 3^ ) j\ 4^ Lqx j*'12/jbG 3^iiJI 3^ cfci k -^- c * L^Jx- Ju^liJI i.l^j . m 

6JL4 k (^1228 /jj»626 .d>) Jjjj ^cjlLo 3JI3 (^1161/^557 cll** 


.169.^ ^Ull £>ji t (1) 
; L? ajjl3ieJI 3L0-C.I3 SL_> 3-c. 33-Ji 6^93-ilJ oLLixll jliil (2) 
A.DJEBBAR, I’algebre arabe genese d'un art, edit. VUIBERT ADAPT, Paris, 2005, pp. 20-23. 

;<-ujJlJLj J 3 n ft 1 1 u-jLoocil 3 ^*jj^3-3cJ^ 3X.^laui'3 

»(aljj>1 <jMj 3 ) AjujJlJI ^ 3 - U J' jjjlj 4-£.3 _o* 3 a 3 tUjLuijatil jaJLtj ^(jxVt Xut .mi -Lcj> ' 

3 <-uj-*JI 5 jl>3J1 xLoj j uL» 1 j>3 m i <0 4 ji-ixilj t_i 4 4 -uLj^uxJI lIjL-^L^JI 

i^-sd I u— >1 t^C I 4 i V.j.i> ‘‘ 402 - 4-43 i 1997 « L03 m > jlla^cJ^ -Ui. 4 ^ ^3^0 

-669 .^j-a o3j^^ (J ti AajjJlII iliL-^ljjJt *jVi <pJLjl : JLi-d ^3-cjJcii 

.736 

^ 1 1 dJi-A < j-Q 4ioj) C\ ~z.a ^Ja^la-Stja 24 1 JL9 42i_>-LJt 1-LA jjl j£ jJL jo J-stJ'3 

!jlajl * <dUOijj-di^ L^ol>jJ 3 LAj- 4-U 3^® 2 -lx> 4 4.t )3Ll' 

Andre ALLARD, Muhammad Ibn Musa al-Khwarizmi : le calcul indien ( algorismus), 

histoire des textes , edition critique, traduction et commentaire des plus anciennes versions 

.latines remaniees du Xll e siecle . Paris/ Namur : 1992 
3 Iojl^JLuiI Liitj-X 4 <i3jJtil lIj! n tlr*> I '3 j3a_rtJJ <o5 Ij. ^3 j. 1 j. *- j ^ j J->- 3J v (3) 

: j Lfcli+rfbj-C. lZjLU t U 3-0 3-a Li*MLajl 1^-9 L-> 3^ 3^' 3/Lii' J,n^i 

. 207-200. ^yo 4 <xo<jLs 
:J3V1 on nJl 4 1 964 4^3^^ 1 4-21x31 .Sijjo«Lb - L a JX o > 3i ^ . <JL&£uJ I3 3^*^^ 3^ oqJ I (4) 

.36 <La_>jiJ! jx- 9 j 4 60-59 .,^3 


- 7 jjjlJI 







lLajIj UL !(J^jOj c-jllfCl 1 VI 4 jljL»Jl Jl-La jl.4^ ^t.lJ 4 x a*, 1 JL* 4 j a ->JL I 

(1) c 9 f 

.l-jIiS3^ Sj^jLU 4jl<4iJ1 juu (__jL^5cJI^ ^jutil |oJx L^JL>I <jl biulj 

4 /y Aa 0 ^ 4_i_J I— <4i_3tJ I < — I l^jVt L^l JLsea 3 c-j L.fC 1 1 u r )t^_jl Lot 

:<JL±!I 4 -jll^ Lol .Jju^IjJ,! 4 .^^-Jj cIi^UIjlXI ^ <ULiUl t— jLmocJI 

jjLuJi 4 ii^vLpl fcbLoJJ Jb J LcJ V] ^ jjlJI 4 X>L 4/> j| (J^l^lll 

j\ +s\ tcII 4_>»jJi < yn a \ 4 jj 9 u-jllS' ^Lal LLmlAj^ JLscJ Lu |_9 > ^ ju.a 4 <. ^jJL Lai 

4 JLC jLLaj 4 Jl VI * 4 _lLj jJI 4 _tX J jJI ( j 4 hjl^aJI i— 9 j-*J 4 j joJLc (jl fcjL-Lci JLljl>» 

4 j JL^caJlj fc cljLu^lj > jl Sj-a JjV 6 J- 5 tj JLs-L> <_jL 

(4) * 

^tJuLL 4 -aJjtlJll 4 jl_stjl 3-a Lfl^yllajl jcjuLa ^jjl 4 aJ] 3JJI 4 l^jJ I 

^l 1>LJI Lo-a 4 ^ IJLa 4jIi£’ ^jja %40 ^ itj fuLua ^jl <jl j-l£- 

(jl Lijt . 4 ^ 1 ^-jl » ) » iU.T ^Jl aJLstJl 3-4 |CjC.jJLi 47 ji a ft I 3’° Qj 1 1 a ) 33-^LaJtJ 

i_jL 4 j a ftL 9 .^j_ 5 cj lli V^ < 4 'uj» a Lsljlftl ^ J)j^3 ^ 4 j^oIaJL Lo>Lm>I wil£o 3^ ^jLLa 3^1 

& 4 jLlSs 4 jI Jb 4 a 3^-4^ ^jJl ^^b^JLlI ^a |^LaJ |CJ 3 c^-«Jlj 4 jli^ ^j_a I I 

1 / < » j A l._ t ^ A t g l / t 1 1 > J ^ ^ 1 1 4-LA-A I 


JsLjjJLi <aL»J 1 4jlj3cJl .Xfl ^jLjlII J-gjJI ^JjS'JaJlj * jL^slScJI j5u (i) 

(2) M.ABALLAGH & A.DJFBBAR : Decouverte d*un ecrit mathematique d'al-Hassar ( Xlle s.): Le 
livre I du Kamil , Historia Mathematica, n°14 (1987), pp.147-158. 

<-(3 416 4jljJcJI JqjU^o ti-tL^u^cil 4-is (3) 

(4) A.DJEBBAR, L'analyse combinatoire au Maghreb: I'exemple d’lbn Mun c im (Xlle-Xllle 
siecles). Publications Mathematiques d’Orsa^, 1985, n° 85-01 . 

* (5) A.DJEBBAR, Le traitement des fractions dans la tradition mathematique arabe du 

Maghreb, in,Histoire des fractions, fractions d histoire , edit. P.BENOIT, K.CHEMLA et 
J. RITTER, Bale-Boston-Berlin, Birkhauser Verlag, 1992, pp.223-239. 

<j t3> > is \ II (JjlaJI ^i U 3^' olh -0 3^ ( ) 4_jLui^c]' joJLc. :<jUS 4jIju 3 ^ jL La ^jjl J^oj ( 6 ) 
4uum3 4jj ...4jjLcl jjl .11 frl^^Vlj 4-i j) 1 * II |cJUl!l jj-* biJj j-i^-3 i^ - d l Jl ^iijIj^JI — Sj_*J 

.215.^ 434I6 4 4^dL»JI 4jlj3cJI * JaLi^JI .^0 t<— 4 JL 9 . ..»JL>I^^Ji l^j^I^JLI 


7 j-Lxii — 
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... 3 1 I 1 L yj U 


Q^aJ! <jl lLuj> ^JLlLoIj 4.a.u4 la 11 Oj-9 ^A> ja>12/-fl>6 Uj-jJ! ^]j^>Vl O* *^$3 

A n Mi In H ^jjLj ^ jAjfT ^jLu> l^J QgSu-rti ^Jl 4o-a_-oxlaJl 4i.aAL<4uo JLmjj ^jjl c <T^ ^ JJl 

!4x-oJjuVl J jJLlA ^jl Jj^Ju <jl 1 < * ^ c.> t SjJLa 1 1 4-^Mit^ 

^ ^JL <o-3 JLxij ^jj Lotj Lc^ <oilc-o O^ 0 * ^ 1 3 (jvbly Jjy&J 4j>jiJl 

( j^jo <0-3 j ^^ybLp ^LLHj 4 jI Jlx.V^ 4-^jul^JL LoLoJlaI 

j-jlscJI^ (--jLo^-StJlj ^LojLaI Jl^eJI <Juaisu <xi>3 k ^jyJL^JLlj ^1^-fliJJ * .- J - 1 ^ (J 

. <h Lai, \$ 


.j>14 / ji8 j jk13 /jk7 ^j\jj-SJI 4-jjjLa j 4 jlo^JjljVI CjU^LjJI .11 

<_ui_l£u i__3J)jJL 4 ^LajJI l^JejjlJ (jb ^j^JjiVl ^cojli ^j-C. JluJL^JI JLLc. La S^Lc 

<IoL j-C Joj, fl 441 ^l> J) /-A7 JUj> JSLJuJ u-S^jJua j-±£*3 4^13 /Jfc7 (J^> 

.fl 492 /a 899 4JLo) 

i yc cluJL^Jl liSLc^a JLftJ ^qJ o^aJl IJu& ^j-o ^IjJul 4i^f 4 ^ < ,<„W> j^cVl IJL& Jt^-aJ! (j£Lao_3 
jl^ji-u>Yl 4ibj»> lLl3j-C. f 1 3 /jj>7 Uj-^ 3^ 4J^f .^JjL&b <4olicJI <o_9LSJl!I <j^J1 bJJt 
‘kjjKn 11 4^wti! ^jiaoUJI 4_j_LaJl <jLLoj ^LuE 4jjJLI Jo j L^>jt 4 ojL-^V1 av 1 ' 
4-jl- ^1 238 /_a636 4_Lx4j I 7 U. ^ J^lJJl 4 .a-q4iJlL^ 4_Joj_3 L^oj^ ^,. j > 4 4-jl-mJ JL iVl 4 ^^i^L-oVl 
JLjJLJtJ! fO I JtJLI 4-jjjLg-j (_j^jlI,I ^jJLcLs . ^1 248 /j^646 4JLm 4jJujl<o) ^1243 /-a641 4JL -uj 

j^aJi 

IJla j-o 4-»j1jLL 1 (jjjfLflJ,! J^bJ <■„ a X :^j5j < 3^- i ^ JJt ^jl 

i^a ^J-<(J <aL*J! <juu)1 k xyjl c-33^IaJl LuL> 

4-u^jlI! 4 fl I h 11 fj\ JUj La S^lx 4 JuU -21 j lUJJj / ^ 3^ +a J1 4 ^ A ^ 1 a tl 4u_>Lljl 

Lo-^ju Lali I^uloj J -uij o<‘>» 61 jji 4^jjJl^ 4 fl mi 1 a 11 jj\j 4 fl 1 3 ^ 4^!)ba»VI 

.^^Jo-^Jl ,^o jJI ^LA/tJI la tl Jj^-flJl 447 !! 1 oVL > \\ 
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i^ll - 7 ijudl 







jjLa ^J)jj 4J^ ^*^La)Vl ^ mi La 11 ujlla itJI <jl J-d 7 C.I ^ul j^X 

liL>l La^u JsalscJ^ (j la 3 ^ 4 d ^.la.tlj QjjJI J^ulajJI Jl ^I^LdJI^ 

4 d -m \ d 1 1 (j I 4Xo 1 ill ml Id H c—illa^Jl IJLA ,* L> 7 .i,s ^J ^£jJ| ^J5L4 l1»I 

uJ^ i jm Lt ^UJJ ^^L^uYl L ^o Jj U jJjL^d t4-w}L uo>3 3^*' 3 lx> U^^ll^o fp <^T 

.^Jx ^-cLiJI 4Jjl ^Ja_9 ^Jl S^lajiJl 4J^f 


tfoJjtoJl <Jx ^^jOj j^u£" JL^5cj aL^JI Lia < * < 11^77 <> cJi 4 du^-Ld Uj lad 7 ^ i ^5] 1 5UL 

4XlS3 4-Z^jN-o3 4A)1j <jLojVI ^LloJI i t t lln Tj iSir** 3i^° <^ILiA5 

4^jL 3^S 5 J d * 4 4-jjiaj L>^ U_$- 4 jjU J 11 uLuljjJI 3^3 4Juu 

.3x*-l3 t _^‘ ^ *-11 ^^6 4 < ^,d 1 4 4^j^JI^ 

3^^ ^J-9Luj_ 9 iJ-Joj ^jjl alii^ JL*J 3^-*^ 13^; 4 JUJLI 4jjUi! JrU 4 «o LjJ 1 ,j! J a 7 c.1 

Ia.1.4 Jjscuj Xili ^Js. 

i^lai ^uo JJ» j5) cjIi^ ^1 i__ojJIj ^cju f13 /ji)7 o ^-aJl Jljl) 4ujjJlU XjL^rbL^JI 3^ 3 

c-j L ^- > ^LcjlaVI ^jjo 0^ L« ^i!l l^uS" VLcj^I 4^>jUl^J1 3 Lo-a] Jxlj> 

.^Li-oJLL^il 3 4_J$Vl £$jL 1I JL> ^J-C. ^JLsLLJ ^ 4_9jjua 4 L^1 4^1 oil 4 j>L^JL! JjI^LmJ.1 

(Jj 4 3 * d % 4 4-jjIJlXI ^j^u^Ij^JI (j -a j\ <<~i d T 4 j11^j j-oSsI 1 JlA <3^ f 4 *!? 

o! Uj-ilt ^y* >A5 < ^Jl J>^4i -| j-A 

I^Jx. i “ 1 1 ^n.> ^_> ciill> La ^ Jl_l-uj L> :4j 3 L 9 4j yg 7 ■> I LaJ-9 4 ± 1 C. IjJ? j ,1 LLjJI JL^aB ^<LV^ 
(...) ujUo^jJtil ^alc lj-dj 4JJU>3j Jli 4dJjLLC. La La-^ 4-^)JLL^Jl 3 ^ < ^ 

4JlSLu)i ^a-ML I ^-La JLflJl uLui£" I -L^J^ 4 4»m jLx^Jt |aJx ^a «— jj jjJll ^Ix- 1 


(2).. 


4juj^aJI 


:JIU! cLa- >il (1) 

IJOLIVET Le deploiement de la pensee philosophique dans ses rapports avec I'lslam jusqua 
Avicenne, in: I'lslam, la philosophic et les sciences, Les Presses de I'UNESCO, 1981, pp. 35-58. 
j^cjj L j\lxtL>Lo k (^1407/ji810.uj) ^uial-juaJI Jidii yi)& 4 < ^>L^JI ^LoxVl o>M < (7) 

.148 >v j40 ‘“l^ - ^ *-1990 1 jjLjscJI-4-4oJI 4 a J jLuj^L! LJLjlII 4_^jJU t>-ijl 


7 ^ juJI - 
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... ^ XL-pabjJl 


jl 9 ujjJttl fiLajI ^ ( j^JjLjVl IjijjLc ^JJI jjfct, ^L^Jl ij \ jj 4<*i ? j LllC c. j 

uL^idLlIl (J^>3 jlj-cVl 4-j^lfluJ A i j^>Lj i jlST |C-^XA »n > ■ \ 

. JL-Ujj (j jLC 4-^L CH^ 4 JL fl MJ. 1 Q 11 wjUlSIS t ^ lIj 1 j, 4 ^> L 3 J 1 ^X A 4 fl .^4 lfl 1 l 

L^%J i^jli jju ^j\J 1 4jl 4^L^JI ujVLjtll ^ I 33 JIjjVI li i i *m t a^ ^jij 

^ ^-j^JlXLj I 33 ti~t *4) 1 JlII ^jf\.,j.u4j. 1 juVl^ ^Lj^LjlL £y±i ^Ij^JI ^ja ^LoJlaVI 

j£ ^ic. jJtauL-^ JL> I 3 ^cvi>^) i. j-oVl 1 JlA 4J5jJla (jl^OJ ^iJ^^Jt ^jj 0 4 ^ ! I 

JLaxI ^ j 4 _iIi£" L.i Jl ^JL !1 ^ 5 ^ 1^11 LjuJl jj_il^-4 ^-jjJiXLj uIiLl-^UjJI ^jjLj 

IJLa ^ 5^_>jJL! A i ^l^J) 3 jUU j!rw ml T ^3 4^13 /_&7 o^-aJ! JLXJtJl ^ l-j 1 Mi m.xJ I 

^ *--j^UiaJI 4_tjLJ ^Lm)j ->1 SLi^ tujIj ^1945 4_L-ty ^ ujLi^JI 

} \ja1 51 3 /a919 .Cj) <jijlx 4 jLL 4 

jl La J ^ ^ 3^-11 S^ 3 -> 3 JU j»14/.a 8 u^iJI ^IjlLjI lLlaJi (jjl 4. jL^LpJI L_xi53l 

J^jiJI ^ h UdjJI 4 a Mtj ^iljj^aJI aLii-u.lt , -iff UJ I Js. C*\^2 »a 

ui hi *TfcH J^>u 

Lai 4 Jflj 1 1 Sflj_9 o3j-9 6 J -1 u-j^Jl 1,1 ^ (jjl 4 o-4*oL>I^ SjLU 4-3jjJL <jij 

^ L ai j eJI (JLoxt 63^3 c-jLat^JI jl3j J J3_>3-c_3 4_l ^L^J l SjIU gJLa jLlL>I l-jL-ojI 4^jjl4 

, (4) 

jA^Vl IJL 513 . ( j^uJ&JLiJl ^ 6 ^ 3 ^ 3-11 SjLflJJ ^ ^ 1 9i c J_j-a5u 3 -^_ui 3 -A ^JlJI 


7-&1 364 .lZj) ^gvujLflJ! jcj (j-a->jJl J-I-C. (jj J4>JLI JLiX ^Lscil ^jj JlA^t-o * U ^aYl (1) 

, .n.V^JL I &2j^~nua 7041 4-LIjjJLj 4-J. ^ 1Jl4 ^ya 4-3e.^j Jl>^j >^ 4^ >■ i(|*1945 

lIj! J 3-M4JL0 4 LuJI 8 L-» jLa_x-«3 jL_> J-4-> I tjiail .4 ^LoLj j. 4-C. ^3 

.98 k 2001 . J^Ij^JIj <^jLmuVI t_)LV1 4 jlK 

.LiuJt l_jUmosJI ^jooJcJuJ jj^jj u^L^hJeJI AjJua ^jJjlU ^3 
*1996 . -LL)jJL ^LuLmoVI ^ 3-L*Jl3 L_ibVl d>ij3-2 > jlq lIjLs 33 a^jjJLl (2) 

.337-331 

.3416 4^aljJl iJoLjJI ja (3) 

4(^1321/a721. ij ) LuJI £}jil L-tL^jl JLftxt fi>3^>3 (jx ujLat^JI ju^ (4) 

.^360 .1994 k^duLi^j^l <3^ l 1> ' J3^L-La tjjuJLst^ <-u> l^j>3 
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ir^Jl -7-ijudl 




^jp&y 4-SUjYl lIjI i l.frJtil I — Q-ij-SJ l4»xiLlj( 4 t ^LpJl S^ULl 

t4dL. ^ 4-juLtv-5cJl ujLJLuJU jy^ *CJ^ A y- i^r ^ H jljucVl ^ylc 4 

. 4jullli3 (J i )jLL>j jJl 1 . i Vjl '^ 1 ~ ’ 

‘4^9 (J^jij JjJI cyL%£eJl £l$j ^ 4->3j, 21/ & 4 jLl>Yl 1JL& Lol 

^Ipj-rcJI L0JS3 ^JlaJI 4xLl^ 3J J^jyajJ I3 vftjxJi : ^IjxVl y& l-jLmltcJI 

4-C y^syA ',J j^ + £ .■ 1 3J I LoJ^^lC^ iZj^IqIaJU^ ~ 1 3 <_jLi5kJI ^ 

IJl&3 JJUtJl 4-cb_^ Lq-^3 <-9j4^> n J-Al i j ) -A 4-C yA J^ol » a 11 $ ^j_4 

LL<4_> y-£t h 11 

J^yaJU jbu> I JLi jJdtJi ^^uJjLjVl ^LuYI <J1»J3 (-jjJlII <jL 

4jL^a-4 Ll<jjj> JL3 12l Jt 6 jLuL>L» Oy^ L$jj 3 1 JLojfcJ^ 4 Jujl4 4^2* Lj JjVLsta 

.4_L>jJU dLill u_jjJtll ^^v^LpjAaJ 4x-< £ L^J Jlsj jcJ 4_* ^<oLj ^yj 4_yL^ 

JbtJU JJlA ^ 4Jl j-jlC t ^LcJlAVLj "*• ^ xo ^JlJ! 3 -A j^uJlH ^vbL^JI fiLscjVl (ji 

.6 jLl >1 ^JlII <JL*JU \ JlA U 7 1 4jtlSaj \ 7 ^ O^SUJ 4j^!n,M>3 4->j)j ^jOc-oj i ll ^ Lfiajl 

4_> ^li ^Us J-*x JJ Jlj;I t Lui aJL^aJ! Lc_c j-^1 ^5-^53-? jy-ct ^Sy 

^ ( r 1320/2*720.^) j^jJI (J-caJI 4JjliLe Sj-Sls 4 ^ jJ dul^ ^JlSI 

J_JbtIj jaLs l!jla> / L yM3_j Jp LuJI 4_J ^li jJJJL ^Jilj-ljl 

,>« J-K^b 4jL5txll -i 1 J-C^L 4il t . ? U "wjLxllI jLu j cyly>Sl SjSji" 4 JImm^J ( 3 j l <?> 

.^Lsl yj2\ jijLlil wL%PcJi 

^jUJ! iIjjLs 4j1 ->j.U -i I Jut VI ^ ul^uJI o' 4-aj^Ia 4ijUi! &Ju& ^ 

jl JL-cVl ^j_c SjJ ^ lIljIj 4JL4jya ^^Ic Sj>Lc] JJ 3 oljLcVi j Ju^Al 


.202.^ -i;UJI (1) 

JL yu> 4.1 >.X1 L JLi l^lJ I i_jLMh>3 4 j I au. U jlj-cVl jjjUi jtf yA I (2) 

.1982 .2 3 1 o'^» 









llL13j 4 jlS a 1 j J ^JjLxuj JLojll- -mjL Lo j> j_c jc-asljJ 4 _Sjjlo L^s^. 4^1 >3 4<Lojlc. 

4_xoljJ Jl J Lo 3 «A$ 4 ji jlr> ^jl ^ r. 4 ^*> ^ JlX oj^>l ujLy-^J ^ ^ ^ r ***1 ^ aI^ 7 tl J£* ^ I JLaJu 

.^ojulJI JtfSLi&L jjjL*iil jA5 jlcVI 4-Jaj ^ JulLj a 

<j^9 4 Lo J>JL*J <^£UJ J < " 1 '* i lb 4 ^j>j^o CjJ>\£ <j^Jutil ^LmjIj^ J Loo$ 

Jl 4-j Loo 4 4_0 JljLI JlSLiYl tj^jb tjfc-XJi <J^Lo JLLc. 1 aJ^-lJI jaJLC. (^^LaU ^L>1 Lo I J—& 
(jb Jl^Jl Jl JL-ual jJ Lo 4 uLuilS' 4_>^ ^1 Jj^o ^JLaJI JlSLiSll ^Lc O^Ls Lx^-Jl 

Ji .9I3JLH J_^bJlj 4 _j^Jjl 11 ^Ij-JVl !<—» 4 J^_L*j (jl ^j_SLoj k ljLjJL> L-^bLj Lb ^- ^ 1 ^^ojLaJI 

. (1) ’V-uJI JlSLiSU 

4Jb Luis I (j-C. LuJLjsu Lo JUX <Lil (J^_aJL9 LllJI ^j-j! JLu J_j*JI Jj Jtfl 

j-4 jj rt?j 4Jl£^ 6jl u cl ^j-SLu Lo 4<o — uj jJl^JIj <juL^_5cJI uiiLLliiil J_c. 

u-aLs&^JI j-Sj Solj-S jllc 4L_jLuw-xJi j-o J-ojiJI L-jjLtJI ^jL-jL^jlsYI j-a ^JJI 4_c.j)j-4Lo 

♦ ^ylL^felid I J J I JucYl ^ja i^j In jJ I u^jLJI iJlA 4 *xr> u-jL^q! Lu^m> Llo^jS 

JtSlL>YI cJ^jl_> 4 ui lj_i L-uiLol Otib LjuJI 4 < ^ ,.lIL <^jL^_5cJI u^LJLuXi jljlS 

iliLJLull ^yUl J_lajj! ^ fl‘i <^o^jJLo L^J^ Ljia— uij^ L^JLqxI ^ 4 JLaJI 

4 a sL L^3^J 4 .S 1 JL LVl &JL _&> IL ^ AtC^ ^jl_A 4JL-a>lj^ 4_J ! V| 4 4-ju L m ^ J t 

.^3C>JLL UjLoJ^JJ JJ Xj 4 d> |j ^0 ( 3^-00 1-^1 l!uJ> 4(^^JLi!l JbcJU j U< 2 3 -K^> 

ui> 4 ujLasIjjJIo (JlSLiSi <sMaJ 1 jo-dLdj LuJl 0 ! 4 ju jlo) jL^jl^-L^ 

1 uij Lis I j_i] I 3 lZjLxj^II dUj jlju 4 4juLi]l uij L_s 1 ^.iJ l 1>1 iliiL j^oVl ^ 1 % ?j 

^ jjLo 4 j— wlj L^ ^Ls ^\J 1 4JjLoJU 6 Jla 5jLI Jl ^sjk xij u-j L-^Vl (j^ul ^SU 

:J^oj i -Ijujl o - k uli^tjJI IjLft Ljijl Lo £0 <iol^ 6 j-iiJI 

^LjlII ^^j-^LlU 4-jl^.sI^jJI^ a i ^LjJI uijI^jVl uL Lloj 4Jj£^ ^o ^tJL LU 

S J^VI LuJl ^jjl |OnOj |cJ 4 4 jlaS I jjJ 1^ k 4 jJ 5 JLxJI JlSlLYl ,ji4 <iM3tJJ 

(1) Entre Arithmetique et Algebre, op.cit, p.298. 
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- 7 jjjtJI 



j-Mj ' _ ' i f i "T f ' 


^ f < cr .t. t i jl jlI C.V1 Jl>\J o' Lu 1 c . 4jLL-u>VI fcJLft i j r £~ 4Jl ^JLaj 


o-j4 a °> o^SJ lZjLo-b! ^jJJ LlJI ^j_>! 


.<LpJj»Jl J^jJI^ j'jlxVI 


4-oj-*-!' JISLdVl <jl u-i-tfT oj (-_3 jl^ o-^j (jt 4 JISLujVI 

LdLo-s ^ a x 1 3 ±Ll~ t . j . t l ^ diLxJSUl Oj'lJLS I 3 J u__jLuy_>- ^ <La_9lj 03^0 J)l 

LftLij Ijrt J jta ^L^aJj jijLtVl 4— wjlj^ a \\ n j 4Jl jJJi ^1 < a +s>\ . 4-0 JjlJ I £.lj->Yl 

^.lj->-Vl 4 — ojIj^ ^ L^<j-^d j^vbLpl 03 -^! LftJLLC LaLoj Ij_)Lsl« o^Soj-aSl o^ J-ljl» 03 ^ 

^L5jJu j\ 41^< u V 3 t 1 , 4 * 1 H ljU Q"i a O^Slj u!l_l>- o' O^ <J^' <‘4 j^J-*JI 

4 4_i j jLaJ I c_-u1^a_!lI lLlHII ^JLcjLjLuji Pascal ^JlSL-atLi 4 _^-u<j 1-4 1 

(2) n 

0'-*>j'-4-5' 4-!12l 4 ^ ftLiJL >3 1 Juft 

Li^ o^-uj-aJ! Q^-j yoljjJl ojJ-ft o\_3 4_^Lai,l ftj-ft <jl JLIa ^-Sl^Jl^ 

4-jjl,rt 4 ^4^-uc^l u-i^jlJI ^ di 1 x y> L^H ^JLlO (^J-SlJ o' V ^JlII L&.^jli I i jk aj.i A 4 

. l_ 4 o^ 4J 1 ^> 3 j -li dL-^LnJJ ojl>j^LI q^> » 1 o^ ^JJl vq-mJJ.' ^cSLscJI 3-A3 £4 

ilLlCt I '1 1 jLft 4-1 Ijj JLLo 4 _IJl9 L 4 j£) 4 JlJU4jLq <■ 1 1U Ij Jlj-uJI I Juft Jx. l-jIjjJLs o^! 

4^>^j ^1 L^ljj Jjla cj ^Mu.yi c_jjJlJ 1 d>l j^Lj^Jl o' 

uLu^- 1 1 L o^ * ^-tjlli? t—xlCj o£J |cJ LJI 

dLuikda^ 4 -^-^oIjljo Oj Ltu> UJ L-iiyl ^uJ uli L jrOt-u^J ^lj I 4jLfi «<-lliJ ^4 ^j-u^LaJI ^Ix. 

^J^4-C- o^ 4_i! 1 * 5 -^' Luli .L <r llb ^ ^J-4-»j o^ 4-uLitj^Lijl 11 

U-jLJT ^LtJll] LuC-ljl^J |^J 4jl J-l-X 4 1 djUfi>JjJt4 O^J*^ fillfij L-4^ 4ji^ 4 (j-O^Jll 

^4^LuiV1 <_ijJlJJ dJjjJ 1 V J^ 4Jl ilaJtJl ^j-4 La 03 ^ o' 1 3 4 qn-c J L L ft 


.1662 4Jux 4) jjjj 4 1623 4JLwj JJ3 (1) 

(2) Enire Arithmetique et Algebre, op.cit, p.290-291 . 

(3) A.P.YOUSCHKEVITCH, Les mathematiques arabes (Vllle-XVe. S): traduction frangaise par 

M.CAZENAVE et K.JAOUICHE , Paris, Vrin, 1 976, p.1 3. 

(4) A.DJEBBAR, Enseignement et recherche mathematiques au Maghreb des Xllle-XIVe siecles. 

Publications mathematiques d'Orsay, n°81-02, p.107. 


7 ^jljlII -i^yi 





... uUmsLjJI 


JU fClUuVI U-jL-I^ ^J-L^. a ^ I J_J> 1^ 1 UUI J. ‘iJh LU£ 3 J 5 J_JSSJ V ^12/«a6 J— AJ 

4^-m) J lSLUYl 4 j>La^-o l_jLmi_> 3 <jLiS 111 cJLJuJI 4_5 cj! 


13^-^ Gj 3^3— ^ ^lx i 1 3 1 I Jl& Liijtj 9 ^. 4XoLi-y_l! 4JdL>MJ 3jl3 
3 \ llljld* 3* L®3 ^ L-jjjJL! j *>,> ujLl^sL^JI 4a<uIo Lo 


(2) 




3 1 lo.A l,j 3X 


jLjuVI j «ma n < <q i <uV t ^„ilgj I Jj^JLju^ 3 *- mJL9 3 IUJI 

.Sj^^JlU 4£^Lpl bSJt jLl1> I 3 ilauSl^j 4 JLaaJI^ 

JJ Lij-Ul 3^3 3 ^^ ' LJ^ri 4-S^JtJl ^JL^ij 4_il ^ L^Jj j^U^U 3 ^ ( - . -^ ?^ 4jUwu Jljl 

j-SL 9 1 1*1 1 98/.a 595 41-u.’ juij 3 -jI jl*j 4JL J^iLj 3 ^ 3^°^ La^U^ L y * *j 

^ 3 ^jJ' ja! 4J ^ UJi Jj5) . U *0 3 AJ 4-oJjtlll 4-IUJU 3 ^ 1 3 /jtl 3>xJI 


LlA 4 4 'jt-plj l_>Lx ^3 ■ lLUJUj 4 4 a mu. 1 rt 1.1 c“ 3 ^-^ U^lbIzJLI 3] 

fcJLplj-jJl Js. 4^M^M>jJLi 4Jlm JloJI Uo j-^j> .^b^iajjl 4 rt *y la 1 1 Jjj-j f*J " ^>3 J^xJi Jji f«-aJT 3^° 


(3) 

■ r 


14/a8j j»13/_a7 3Uj^Jl i-jjJLo 3 ^UaJj J^-S 3I 4^^a^ojVl 


j^ujjLL^Jl ^JlJ\ J^jUJ' JLo^ 2 -«jVI <— iLi£ 3 ^^LloVI 4-jjjLLI ^^ujJJl^JI ^lliVI J'¥~* r *' »J (1) 

\£j> l j A.!' ^CJtJuft i^jr^ £ A a . A ^,\i 1 I ^v^uJuuft L j^-> «-llljJ^3 ‘4_>Lj ^j-i ' 3-^' ^ 3?^ 

^13 /-a 7 3/iJl 3-^- 3*^' 3^-“^ to^ . "Ujl^Lu 3M2->t 3 * 4-m»jll3I > jL->' “ | 4>? s j ,, 

!jj] a j jl jA i ^->3' 

, " ' 1 Uj U 1, 1 Jl^JtX <LstA UJI 3 i ^LjJI 3^ <Oj»LJll JUSJS^J 

.520-491 jj-d .1984 .2 ^ .28 jUJLl 4 ^l r<^\ 

.1965 tioLjJI "3 j jlc. . 3^31 ajxj . ^ j jumJI ujjJlLI 3 U^Ai^lS 4^ jL^Jl AJGU4I .33^1 -u^t-o 

.104-101.^ 

j Ux UJUI 313III 3 4jjU 2»I J j -u^Upl Uj3b i gS\ JLjU^oLjJI 4 1 lJo J> U ju.gr a (2) 
4u-iUM5^fl L ^ I uhA 1 Jlilj A^ifc Jjij jlijlia 4 ^o^Lu»V^ pi . ai>U ^ 1 * 31 . ^ . It j r 

.66-47.^ .2007 .«I,a..H jljJ) .>^jJI jlx JlLU 

' 1 ^ ~~*~ ' I 4_Jj J *^ . ij I 1 Ja A ^ylSJU jlij I (3) 
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ix^ll - 7 4judl 




L T < jCi.fr ft t <— >1 j ^<ojj^Jl ^jt ^-jflVi J Ju& ^jX ^a jj J 

^Jj . A > j iLa 1 1 JLjlI Ld^ 4^^ t <1^ 11 |qJjlJ 1 4—u)lj Ju Vj Ju V ^JLli VI JUSJI ^<lx (_t^ -j^n •>• 1 1 

^jaj| ij— s < j— ^ *L_^jjjt]i 4 -jujlcJJ 4 -i-Uji n jfTui u ^l>vi ^ j ^ •< i ^ 

jjjJL ^j! £> Jl _>3 ^jJJ 4^>- 4<lLxJ! < 1 aV 1 4-j^j^ 4 4jlx^-u> ^JjL^uq ^ 

‘c^j^lixt^ lTJjM 

4jV fc t_jjJcLl j <jl!jj_3cJI f^-UJI jj-^ fix* c_>LJI jpx! 4Jl£^ IJLa <jl jjlxj 

<jl 4 _La^ (Jj^ 4-c-jtl -u) LlJ jJuu Sj-£LflJI <jL$ 4 JiVl j K n 11 J_jj^ ^ jx tVj st~t \ LcJJX 
ia_sL> L<uJb 4 ^_uJjlII SjjJtJI cdLlJu A 3 a rxuz la II ftjLjtJ ^ JLiVl ^v_SuaJl LjjjI 

.^jJjLjVt fr L at\ ) V ^l>- JuSfi ^ujJl L-J^JtX! 

<JjJM 0 \ J* - jjLJL <jt (L jSLcu Lex 1 Jjj,n.ju j\£l jjxVl iijL^xex ^jl *-^ 3-^3 

t tl ^jl JjL>L**$ 4 ^ji^VLII ^.LjiJI 33 !^ 7 1 1 Ij 3^ ( . 1 l ~ J 1 j Ij^J 1 aLssjVI 

.Jj Uj.e ocllJi |«j 

(-Lul> jji ^JjtiYl 4jL-ui*M-3 j-t£l <J$^ ?3 <-xl j . ^oL^Jl Ll>-j) 11 v>L |c 7 &l <-ZjIjlj IxJlI c 

4-J V j 4-jLi£" ^ ^JLJi Lx>p \ t <Jiil ^ ! JUx ' 

ilJliJIjKiVl 


*13 OjJlU a^Uil ^LoJLatJI I ^ jlJ«j ^1 j ^ 

.62-43 >( j<Oi2000 4-LaLijJL a-uL^VI ^.latllj 4 _jI^V1 lIj! j^Jj±A » 4 4.« I w 11 

U dilsejt j] ^14 /a 8^ *ja13/-47 <j^jJiJJ j£a1\ 4j i t t U 

xlljjj jH-=Li 4-9 JjJl 1,I 4^ ^l.xJl 4 j!jjLa tJxJtil (jL wiljj 4jjLiI,l ^LoJjlII dLJbf yA 4j^S U.I.5 C »j 

(J^jlJI :Jli Lo jux (^1406 /^809 .dj) (JJ•- ! ^>■ <ix j-x- La j-ftj 4^_^>»jJI 

S^jjJI Sy.Vlj jj-at 4 j o' V»Uj V dij I ^_tX *L^i (_jj£" V <jJuxj 4-a1SL> 

(jljU,! <J-?“j cJ^ tilJj JLIa^ *J^4 £xU tiiii ol-^ * d J^ 3 ^ J3 J^3 4^IVI uIjLq ^ 1 1 

.JLxcJl 4 j - 44 - . *A JLll 4j oJ_^i 

42005 4 £ LfAjL4_1 1 jl jJI 4«— Qj) < ^ It XdL| d>l j^_mJLa 4 ^ J 1 JLa> 1 1 _LjX >7 t 4da JU >X 1 

.26.^ t 3.r 
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... ^^>uyl ^ XiL_*bLjJ1 jjjli 


(j^Jl jlj-uii jcJju V ^jLxjVl <j] < u 1 1 >■ (.LajlLc i. fl a \ J_> <j jJ,j Mj . lit Jijtjl <jj • 

A »mU jjyolxjJl ^Lx^>U Lx& ij-AJ 4 J) 1U o j_al JLstJl 4 _jlxJoj 

.LiU, Lg-cu£" 4j1^jlLxoI LlJ ^lL La j_Aj 4yx!L> 4 < la C 

^J. 5 » 11 ^jl 1 A j £ ^LC. 4jill AjSj J ub l-L^-fl-* xjLl^oLjJI ^ 

4ju1jj>^JL 4-c 1 c 4 j, 4 <j <jl j-hoLoJI ^L^jYI |qJjlJJ ^fluj 4 ^L (JSLLj 4xil 

.ljL>lj Lub ^flLxj 4 JLo-^>j9 3 ! 4jj-^a JLLC ^JJl (^^yaLpl JL>l_^Jl A% k >1^ s 4x^JVl 

u*.UJu 4 4-JlojlI1 j-LoJJ^ A L> k x> 13 4-3tyblj jlSlfil <J* 4x^ L^JI *LxiVI <jj • 

jJL^l Lau jj* aJ£ (j^ll ^ <jl 1 i i^C <m V , t u> 

(jlfTi tJjxvjJl 4- > j xL ^j_c j 1 a ill j-joVI tjl_^9 4 4 a 1 ^ 

IjJL> Lj>jij jl lju«»li Lot* 

»— u >) 4l©J^ie-o vo jLljJl a 11 4_ufoL> ^Lc JuujU Q^„cj-<a ^jjl ,jl < hi^\ <jl • 

4x9 tjJLj jJJl xjliojjjjeJU (j-o ^Ixll c-jtlSLll 14 (JfbllL j-aVl JjljLju 

^ tc 4J^fjJJ (1x9 Mlj jjl 033 j oxxo (JSlxJ (jL^LaJu 4 at Ira .4^ Joj^-^ell L)' l 5 ^ 4xAj<J1 
ju£ LajLLsJ Jj> Jj JlxicJl 4_]xoj V Mi-C 4xlc j-A Lo tjl 

4_j}ixJlj L^x Jj-LjLLj Lo L»«o j) •> 4 j ^j-C 4 jLm(_j V i yjyzJL^ (jfJl 4x^JVl j^qVI ^jxa 

( 2 ) 

j»^45UI ^LJx Jx9 { y& la j 3 -« J-ulS' ^Jl 4x^JVl xjlA^Jij ^jlUU 

.4-5-11x4 L^x&ljj LoLb Lx> j^Jxxxy-il 1 JLxtij ^j-jV 4 xxxJlIL t ^ < a It t-l> Lu^5> L^J Is 

4loLl jJLil JJjJl 4^-^ilaJl ^1 xxxJj V I JLA Lijxi-u) ^ |4 -CjJL ( 3 SII 5 


ois^ V3 034b) a xlj j 11 4 iUxJl 4 xiSLo 4 ^lil j-lo 4 JVj t jjAiA ^ (1) 

.224 >( j*a .(^-xxll 

(2) R.RASHED, Al-Sijzi et MaYmonide : Commentaire mathematique et philosophique de la 
proposition 11-14 des Coniques d'Apollonius, Archives Internationales d'Histoire des 
Sciences, n° 1 19, vol. 37 (1987), p. 263-296. 
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£Li 


LaJk ^jJLUI 4 9 k ]l JUU La |cJuC ^^>3 i“ t in 3*^ foJjfcJlj JlJoj 

/ ^ JUaJI JAjJIj JjVl 

L^olia JuJse . j Jl |cJ AjL-^bLjJl 03 <> j a 4_s ^ JJ1 j3J.lt tJLfc ^1 ^t 

d q, u d a I L«n ;Vl 

LljljL^blj^Jl jJj^a 3-^ L* 3 

^ AjL i 4 A>L^JI Lu>jJlaji ^ 3-u^tjJl t ft A ^-u |«bj ^1204/^5)601 4JL ^ O ^ 0 J . 0 3 -^ SLA 3 JU U 
c-jl ytJI ^flj ^ 1 liJl (J-J-S cIjLl-AsL^I 4-2/_Sl_Lo 3 ~ £■ a A k ^dM-«U<yl L-JjjJl 

4_c>j) lln 4 JJUI! LA-l9J 1 JLj Jl2cj lAJjJU ^ L J_>3 t j^< 'frsl* tt j_A> » 3 

4jISLo oL_^aLsjJ1 ^Jjlscj 4A-(Al5cJL] ^Jj-aJU ^jjiiJl jlU] 3 4j^f jlLIjj .CjL^LjIJ a » < 1 

Ij^JUU j &^Aj Lo I J 1 A 3 *SjjL 

^ ..L^oI^jOJ jlj-AYl J_*ol fjf f-M t A 4_Aj^o 4JL ua (AJjJo-j 

jciJI 4 ^j> 3* (^jJaiJI jLlfcYl fj jC-Mtij 4i-i3j-5cJL! 3>tjJ J 

l 5 (jvtl i-9jj^xJl l§ ° 3 .4-ILmjjJI «U_ 2 ^ .(jjjtll |dc> 3 O J^^aAjJL I 

t Sj. if l 1 »L^-> 3 * <jtj-aJI jLscxJ j |C.m<-S 3 .JjLYIj jj-^Jt 1 ^j >3 .jljiJI (j^ 3-^3 j > ^-mJl 

^Lo^-^Laj 4_4j9^ < La_> <h\ 3 -j4 ^-4 <J-? 3 -?^ cJ-f^ 3 -0 X$ Cy^ 4Jt 4 _^_s^ 

< 1^3 3 ^°^ o ^3 4 JJ 0 LJI 3 I^A 3 ^^ 0 ^? o^j-® c^" o|vAJl 3 IajI ^ >^3 ^ 3 - 1 ^ 1 ^ 

3^1^! 

l^c-A» 3-43 4^Lm*jVI ^jJjlII JS' 3 jH 3 -a A-5 Cj\i ^LjJl 3 3 *^! 

Sj-SliJl 6 JLA 31 3 I kLrtr IVl |«JlsJI (jL^t-a ^j_a c_jjaAj lIjLl-^LjJ! LaJ^>^ 4 [^U* h\ 4 _JloJlII ^jJjlII 


a . jl a ^JA 4 rt mi i a 3 * < ^ » 1 1 3^^3 afcj I ^jjiJt J L > > ^Lo^jq (1) 

4 j-^lo 4-uLmjVl cjj^Vi 4-J^ l 1>I jj^Ajyc . ^^3^3^- a> 3- X0 3 

.57-23 41998 .14 ^La jjix .^Li 

.13-12.^ cJjLJI £>ji\ ^L«JI jij (2) 
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Jj-S £y& jo£l ^ » l^X. j^£. JL 9 4 j 1 J&LLui Q^&tA JJlC SjJijL-03 4 ^ a Lc. 4 4 ft xfCj 6J3JS3U 


•^x^Mtl S.titl *,. ,vt. tl 


JJLjlII <j\_J t-.i 4 tLlil JjLj jjuSUI JL^qcJl (J^-iiJI Lu f L o. J Mt Iflt' t£ ^~la 4 > 1>1 

4JLl9J J 3 J-> LjL-^L^J! J j<n ft t jA->Y 1 ^ JJS <,4 ft ^ irt H 3 ^ jJ^ <jrfu ^1 

c“<15k Jo L^-Lj *u< I 3 .4JJ 4 a llnjl^ 4 —la1.1I„a^U 1 ul U 3 ^jL-u/ljM} 4 4 JLiolaJi 

^JJI ^ 3 -u^Jl JojIjjU^ Ijla * ojaaJI > * LLlI 4_JltxJI 4-Jfej;llJ> ui^jJaJl 47 4 irx^J>l J 3 IrJ 4_jl Ju 
*4_jJLjJlJ! SjLlSjlII 4^u?b\ nij 4 Jt i iln II ^j^lsLLj V ^.gjL.11 <J-*-> lIj 1 4 ^> LvJ '3 ^»jJl 1 

£3.9 ^j-d ^3! Lo JSu (J^c Xx miJ ^jl 3A tLuaJi SL^stJl j 4 j ^3-0^ o 1 

ij$ 03^' 4 «,4 xln jc^_9 4J3UJ. «. 4J 4Jjl L^A_9 ^Jl 4_^xl JbVl^ A-Aq »JI 4JL9llc3 


.A-ia^jAa 4j^Lo AJLljL>- 4.1.*-> jj j* 03 - l>^ fc < 7 tfiMJl J 3 - 40 J U 't-tll lZj L^J 1 



h 4JLa-2« ^ <_j^J»JI ^j^uJ u-^3 * bAj* (jl 

.4JuJL^JI 4 _jl-oJjlJ1 SJ 3 IJI 3 4 ^ 3 l^J! j+r\ c IjjjI ^ 

VI p-^oj (jl V 4 ^uJjlJI Sj^oJl Jj ^ 3 Ll> 3 HqJ I ij^u 4i>UJI (jLs IjlSj^ 

1 jjQ Ujj-Hj Jx.j^LaJI 6JL>33-4 jJUI |^Jjl]I IjLA ^jl ^ \ t4 to U 4aJiSlJvl^ l^Jt 40 3 ; 

S Mi h i 4 jLjuiaJl ^3 AjL Jl> ftln cl ^-9 4 ft 1 In i ^ i^Ul i^licJI 4 j» 4 t.io ^-^3 4 Jjl 

ij-o Jl_jV 4 6^Lcl &LjJl 9 L43 4. . » ^ fin II Cj 1 a 4^0 LpJ 1 ^ t tin 7 {jfe-> 4_9 'MjlJI ^ a c, j ^^>3 

: ^^LJL> ^jJll!L> ( 4JbJL%JI 4 -lc 1 1 11 633!]! u->lLa_9l JL>^! 4J3J2J! £>jjb JJ 

1 4_^llLo V gjA I3 L^j-a^a c_x_xj ^L-u»Vl 6jaS11 4 4^ llL J 1 „1 ,LaVI 4 -JM^ lLl-^lj 

3-^9 g^LiuLo^UL fllijli lit i^JVI {j& t 4i^n 9 |^-9 3J3) ^1 <55^4 ^ ^ ^ iJl ^ 

.4-LjlscJI L i j-4. 1 % j u-Sj m U £13 f«JLc. (Galileo Galilei 1 642-1 564 ) (1 ) 

— 7 ^JLaJI 





^ a t l la n . 11 1 lj_A Lj^\oX.I 4 4_>^Jl!I 4_9^X. lLl^j y~> 

4_aL 4 a LI ^ ft H JU ^ 4> l H JJLftJl ^jj ^uLs t 4 Jul* a 4 ; ^ q 4_ali 4_fl_^a_j 

4 ^ t licJ' 4.jL.^aL^Jl ^ l,n 11 ^sjjj IJL& 4 L, u-« a i 4-JLf-tLaJl ^ llo a a i 

Sjl < 7 fc L jL*jYl Laa LUbuS L^ia JbtJI 4jLx_ilaj 4Jjl jaJL*J 4 t-jLwt 5 tJ^ 4 -m>JLL^JI 

4_j \ \ "i °ijJla ^jl a 7 cl ^vjL_ 9 ijL^jVl 4 _j9jJU jJLU j^-<-ccjJl 4 u_^i_jJL . L^JST 1 ^ ^ 1 aJ 

V ^pJI L^j3j_44a 4_ijJLA ^ Lu^f 4^^-^bjJll fl j 7 !l J^. < fl >J ^ ^JjlU ^Li^L^-a 

(1) I. 4 <. t. 

. L^oa Jxl 4 a i5 >» JL>ji 4Jl , JLfl-lC.1 

c-jjJlU o^a..7. Ju JlLc L%Ljl>^ ^oJI Sj-SLiJJ 4 ^jL^J^ 4JLl^sJI ^lal O^u ftjJLaJl 6 Jl^ 

u!l-q_9^j <jl ja-AjL^-Si lIj j^JLaj i a X I JcA ^_a jjAj O Ll!^L> ^jJLI! 4^^*M-u?V1 

.4_9 J)j*JLa 4_^5feJ^L 

laJL9 L^; j\ Cc^J 4^jl-^Jt ^iLuJi 3W J! jr bjL ^jJt^-CJLa Ll£ 

O^fLjta Jya S^LC Lc£" 4 wjL^aLjJI Lj>j) l!n it (jL^a ^ 4jl dUJ^ Jj\j dUstjJl Ijjfc ^jl-S ^LsV^ 

322 ,l!j) ^La-4-oj^ (f.<j347 ,J1j_> . 0 ) ujl^^-sl ^ 4 ^jj>Si 4J^jti^ |C.1»..I1 

aLJbYl *-;uL3tj ^Jj 4|Q-^Uj J a T 4Jl-uj (°«^>1L 4 L ^LJL>^ "* lJ-^ 6^-o>L-4 (^ ^ 

j-s^ j J-^a-aJI ^Lllj 4p j & l ^ w U cLcJjlJI ^li ^1 Sjlx3cJI JL^xVl Jl 

♦ ♦Llfk.^.4 [>*' 4_ljJL5ci^ 4.< <a 1 1 1< 


0 ) 

A.KOYRE, Galilee et Platon, in: Etudes d histoire de la pensee scientifique, Gallimard, 

Paris, 1 973 , pp. 192 - 193 . 
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